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Abstract 
Watershed eco-compensation mechanism and policy have become a hot topic in the society. The key to establish watershed eco-
compensation lies in straightening the relationship among the responsible bodies. However, the design of watershed eco-
compensation follows the same procedures. Firstly, to determine the watershed scales; secondly, to determine the stakeholders of 
the watershed-the responsible bodies; thirdly, to calculate the upper reaches due to ecological protection, or to negotiate and 
come up with a compensation standard; fourthly, to choose proper eco-compensation method; fifthly, to design watershed eco-
compensation policies. 
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1. Introduction 
With the rapidly development of China’s economy, ecological and environmental problems have increasingly 
become obstacles, hindering further socio-economic development. Chinese government has proposed the concept of 
scientific development with emphasis on people centred, integrated, coordinated and sustainable development, and 
put special attention on ecological construction through various policies and means which has been contributing 
significantly to the improvement of ecological conditions of the country [1]. 
Watershed eco-compensation mechanism and policy have become a hot topic in the society. A lot of money, 
materials and labour have invested to protect watershed environment in order to ensure watershed ecological 
security and sustainable use of water resources. However, policies related to watershed eco-compensation are not 
readily in the place, particularly economic policies for it are still missing, leading to unequal distribution of 
ecological benefit and economic benefit between protectors and beneficiaries, damage and victims . In upper reaches 
of most of the rivers in China is poor in economy and fragility in ecosystem, and the people living in those regions 
eagerly need to be alleviated from poverty strike, so there exists conflicts between economic development and 
environmental protection is such areas. Thus, to establish watershed eco-compensation mechanism is helpful to deal 
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with ecological and economic relationship between upstream and downstream to promote economic development 
and environment protection of upper reaches and realize sustainable development of the whole watershed. 
Based on the principle that the ecological benefits should be shared by upper and lower reaches and the eco-
environment should be jointly developed by upper and lower reaches, watershed eco-compensation, through 
regulatory measures, requires the parties who benefit from the eco-environment protection to pay. A good design of 
policies and regulations will eliminate the free ride phenomenon in the eco-environment the special kind of public 
goods, and encourage sufficient supply of watershed eco-environment. Through policy innovation, the investors of 
the eco-environment will be reasonably repaid to encourage the upper and lower reaches to invest in eco-
environment protection and increase the value of eco-environment. 
This paper is on the basis of international and domestic experiences in eco-compensation in recent years, explore 
eco-compensation mechanism and relevant policies which conform to the watershed realities, and propose national 
eco-compensation mechanism and regulatory system that aim for protecting water source zone [2]. 
2. Watershed eco-compensation basic principles 
  In order to implement the watershed eco-compensation, its responsibility should be identified in accordance 
with the responsibilities and roles of the stakeholders involving in the ecological conservation of damages. The 
following four principles could be applied for compensation [3]. 
2.1. Damage pays principle 
  Damager pays Principle (DPP) means that damager should take the responsibility for the negative impact of his 
activities on watershed. This principle is appropriate for solving watershed ecological problems. 
2.2. User pays principle 
  The User Pays Principle (UPP) refers to the users of all kind of resources in watershed should compensate the 
state or the public representative for using the scare resources, including clean water for drink or irrigation and other 
ecological services [4]. 
2.3. Beneficiary pays principle 
  According to the principle, the beneficiary should pay the provider for ecological services at upstream and 
downstream. For the majority of ecosystem in watershed are public goods, the establishment of eco-compensation 
requires support from the governments. The government should make extraordinary efforts to protect important 
ecological security of the country, such as upstream and sand-fixing areas. 
2.4. Compensation to the protectors 
  Take a river as example, upstream often acts on the role of protectors, but its residents are not beneficiaries 
usually. Those groups and residents who contribute to the ecological construction for the river should be 
compensated from government and downstream according to their investment and opportunity cost. 
3. The responsibility mechanism of watershed eco-compensation in China 
3.1. To define the fundamental principles of the responsibility mechanism  
  The fundamental principles required for establishing the responsibility mechanism of water eco-compensation 
should take the river ecological interest as the keynote and take the ecological equity and justice as the yardstick to 
make sure that such compensation gives attention to the ecological interests of both the present generation and the 
future generations and helps to promote the inter-generational equity, the intergenerational equity as well as the 
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natural equity. The PPP, UPP and BPP principles shall be enforced regarding different scenarios and the efficiency 
principle of ecological protection, i.e. the principle of transferring the ecological protection input to regions of 
sectors with higher marginal efficiency, shall be enforced simultaneously. 
3.2. To distinguish subjects and objects of watershed eco-compensation 
  As the fundamental basis for handling the various events of watershed eco-compensation, various of interested 
parties, for example, upper reaches, middle reaches, and lower reaches, should regard laws as the criteria for 
defining their identities, their authorities and responsibilities. Therefore, further actions are needed to improve the 
related legal systems to include more precise stipulations on the identities and responsibilities of the interested 
parties. 
3.3. To intensify watershed eco-compensation responsibility mechanism 
  Emphasis should be given to the compensation responsibilities borne by the interested parties when the 
compensation are balanced between the national government and the compensation by the interested parties. The 
subjects of the compulsory compensation responsibilities should be defined as priority when it is balanced the 
compulsory compensation against the voluntary compensation. The compensation responsibilities borne by the 
subjects of the market behaviors should be specified as priority when it is balanced the government compensation 
against the market compensation. 
3.4. To improve the property right system for river resources 
  The interested parties’ responsibilities to make compensation and their rights to get compensation can be 
defined by means of property right. Now, China’s property right system for river resources is still not complete and 
consummate and further actions are required to carry out the initial assignment of the property rights of river 
resources and improve its license system. 
3.5. Watershed eco-compensation approaches 
3.5.1 Fund compensation 
  For lower reaches, the water price, usually composed of project cost, management cost and resource cost, is 
exposed to adjustment. In general terms, project cost and management cost are fixed, leaving little leeway for rising. 
The resource cost, however, has a large room for adjustment. Therefore, the lower reach regions may raise water 
resource price properly and a proportion of the fund will be appropriated into watershed eco-compensation fund. 
This method is easy to operate. Drawing on the experience of the lower reaches, the upper reaches may also increase 
the water price and put a proportion of the increment into watershed eco-compensation fund. So far, the watershed 
eco-compensation fund has got a steady source. Watershed upper reaches must ensure the special compensation 
fund to be used properly. There are three major directions for the use of fund: First, the upper reach water-saving 
projects, water resource protection and eco-environment improvement; Second, the water maintenance; Third, the 
water resource zone environment protection. 
3.5.2. Policy compensation  
  Policy compensation is the power given to the lower level government and is also a kind of opportunity 
compensation. The party who receives the compensation can map out a series of policies of privilege and 
preferential treatment to support the upper reach regions in terms of investment projects, industry development and 
financial taxation, etc to promote the economic development of the upper reach region. Taking advantage of policy 
resource to compensate is very important, especially in the upper reach regions where there is a lack of funding and 
the economic development lags behind. Policy itself is a kind of compensation: 
 ƽFormulate financial policies based on the characteristics of the upper region ecological construction and 
environment protections. Formulate market compensation policy to cultivate the water rights transfer market 
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between the upper and lower reaches. The lower reaches are to pay for regional water resource cost periodically at 
the market price. 
 ƽFormulate technical projects compensation policies. The government of the lower reach regions should roll 
out a certain number of technical projects in their regions to help the upper reach regions develop alternative 
industries, or to subsidize the launch of pollution-free projects to help the ecological industry development at the 
upper reaches. 
ƽ Formulate policies to encourage “development at different location”. It is to allow the upper reach regions to 
develop experimental zones in the lower reach regions. The local government should give preferential treatment in 
terms of land use, attracting investment and enterprise relocating to guide the implementation of the polluting 
projects which cannot be carried out at the upper reaches. 
3.5.3. Industrial compensation 
  Drawing reference from the industrial transfer mechanism, which was triggered by imbalanced economic 
development, a practical option will be for the lower reaches to compensate the higher reaches through specific 
industrial projects. 
  Improving the upper reach’s industries and enhancing its self-helping ability are the best way to reduce 
development gap between the upper and lower reaches and improve the local people’s living standard. The upper 
reach should follow the principle of “serving the lower reach is helping ourselves” to set up an excellent platform on 
which to develop the labour-intensive, resource-based , high-tech and low pollution industries to form industrial 
groups and processing industry zones. 
3.5.4. Market compensation 
  There is a sharp contradiction between upper reach supply and lower each demand of ecological services. The 
lower reaches have high requirement on water quality of quantity, and the upper reaches. However, in the pursuit of 
economic benefit, set up factories, fell forest, reclaim on the slope land to add greatly to the water pollution and 
increase loss of water and land. And the wide application of fertilizer and pesticide create further surface source 
pollution. Additionally, the public recognition of watershed ecological service function and value is an important 
factor. The upper and middle reaches are the provider of the services receivers, of the watershed ecological service 
function and value. 
4. Watershed eco-compensation mechanism design for Beijing, Tianjin and north of Hebei province 
4.1. Establish eco-compensation fund 
 ƽ Funding standard: Integrate ecological construction fund of upper reach of Guanting reservoir to establish 
eco-compensation fund for upper reach of Guanting reservoir. The fund is mainly collected from Beijing, Heibei and 
Zhangjiakou, in proportion to the three locale’s GDP per capita [5]. 
 ƽ Fund sources: Beijing: Raising water price to 1.6 RMB/m3 from the original 1.1 RMB/m3. If 600 million ton 
of tap water is sold annually, a total of RMB 960 million will be collected each year. After the water price is raised, 
50% of the extra money, i.e. 480 million RNB, can be put into watershed eco-compensation fund to meet the above 
Beijing funding standard. Hebei province: The 84 million RMB of eco-compensation amount paid by Hebei can be 
appropriated to the account of Zhangjiakou’s department through the trans-provincial fiscal transfer. Zhangjikou 
Municipality: Water price is raised by 0.2 RMB/m3 to 0.8 RMB/m3. The scale of tap water is to be 50 million tons 
which can contribute 40 million RMB of water resource funds every year to meet the above Zhangjiakou funding 
standard. 
 ƽ Establish monitoring and management system for watershed eco-compensation fund. The relevant 
organizations, such as the environmental and hydraulic departments of the three parties, will jointly monitor the 
fulfillment of the upper reach eco-compensation fund. Among the parties, Zhangjiakou, at the upper reach of 
Guanting reservoir, is the main body to implement the watershed eco-compensation fund. It is required to ensure the 
watershed eco-compensation fund to be in place. 
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4.2. Formulate preferential policies 
   ƽ Public fiscal policy of eco-compensation: Formulate the financial support policies to enable the central 
government, Beijing, Tianjin and Hebei share the cost of medium to large scale projects of ecological construction 
and water resource environment protection. The central government, the lower reaches and the local government of 
those regions who directly benefit from the projects, need to appropriate certain amount of money of each year. And 
meanwhile the current subsidies and allowances will be integrated to set up special eco-compensation fund to be 
used to compensate loss of regional water rights of use, loss of ecological forestry land rights of use, loss caused by 
restricted traditional industry development, loss caused by high water-consuming agriculture, loss caused by 
heightened surface water quality standard, local economic loss caused by heightened ecological function area 
standard, ecological projects management cost and natural protection area management cost. For the national 
ecological protection projects in the area, the central government needs to pay certain amount of management and 
maintenance fee. The salary of the maintenance staff for the ecological projects should be paid by the project 
owning organization. 
  ƽ Market compensation policies: Development the mechanisms for water rights transfer between the upper and 
lower reaches. The lower reach will pay the regional water resource fee periodically at the market price. The prices 
of water and wastewater treatment at the lower reach regions will be increased to subsidize the regions which bear 
the losses due to the restricted traditional industry development and the high water-consuming agriculture. 
  ƽ Technical project compensation policies and watersheds “development at different locations”: The central 
government and regional governments of lower reaches will arrange an appropriate number of technical projects in 
the area every year to help Beijing, Tianjin and North Hebei develop alternative industries, or to give immediate 
subsidy to those pollution-free projects; Establish trans-regional experimental development zones; Lower reach 
government should give preferential treatment to the experimental development zones in terms of land use, 
attracting investment, enterprise relocating, etc; The projects with pollution which cannot be arranged in the upper 
reaches can be set up within the development zone. The upper reach should be helped to escape from poverty. 
5. Suggestion to national policies of watershed eco-compensation 
5.1. Establish initial water right allocation and trading system  
  The watershed eco-compensation mechanism and methods, as explored above, are tinged with strong 
administrative intervention, which conform to the current national reality. Along with the improvement of market 
economy, the long term watershed eco-compensation mechanism should be market-driven. The future method will 
help to achieve upper reach benefit through water rights trading between regions. 
5.2. Reinforce function management of watershed water environment 
  All the upper and lower reach regions have equal rights to use the water resource and water environment, also 
have equal responsibilities to protect the water resource and water environment. Through consultation, the local 
governments of upper and lower reaches can reach “watershed environment agreement”. The watershed water 
environment protection should be monitored and implemented through administrative measures; Corresponding 
award and punishment should be conducted through economic measures. Subsidy will be provided to the regions 
within the watershed once the water quality target is reached, and punishment will be executed if the target cannot 
be met after the subsidize, in which case, the upper reach should be required to compensate the lower reach. 
5.3. Reinforce experimental “development at different locations” within watershed 
  Carry out the experimental development at different locations, and conduct “self-helping” compensation. Find 
suitable zone within the lower reaches for the upper reaches, which will be jointly developed by  the upper and 
lower reaches to form a long-term mechanism for the upper reach regions’ development. And meanwhile, under the 
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guidance of national macroscopic policy, vigorously adjust the industrial structure of the upper and lower reach 
regions, and emphasize project support. 
5.4. Strengthen legislation of the watershed ecological protection 
  Strengthen legislation of the watershed ecological protection to establish law basis for watershed eco-
compensation mechanism. In order to guarantee the long term stable fiscal transfer led by government to enhance 
the support for poverty-stricken upper reach environmental protection, rules need to be defined in the law. Specific 
ecological protection law will be formulated to regulate and manage the development and management of watershed 
resource, protection and construction of watershed eco-environment, investment and compensation for watershed to 
ensure the successful establishment of watershed compensation mechanism. 
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